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1 
Ehe invention ïel«tes fo an ex[osure ap.aratus 
for photo[raphic con.act printing on a translu- 
cent (i. e., light pervious or t_-ansparent) cylin- 
der rotating abou a ]ight source, which cylinder 
is provided with a device for keeping the !esding 
end of the original under control. An açparatus 
as broad]y rferred to in those terres is known 
a]çeady. 
With the known apparatus the device for keep- 
ing the leading end of the original under contro] 
consists of a mechanica]]y operating pincer or 
.gripping device. In practice this gripping device 
presents some draw.backs. One of these consists 
in that interruptions are very apt fo occur. A sec- 
ond drawbackis that it takes up much space on 
the cylinder circumference, this space being ]ost 
fo exposure, which results in loss of paper. A 
third drawbsck is that operation (to introduce or 
apply the ogina] and/or to replace a preceding 
by a 9resh original) becomes dcu]t with appa- 
ratus in which a large part of the cy]inder circum- 
ference is used for exposure, so that on]y a smal] 
zone is ]eft in which the manipulations of intro- 
duction and removal (application md discharge) 
can be egected. 
A fourth drawback consists in hat in holding 
.the paper a pincer or gripping device sometimes 
creates "lag" (bulging spaces) in the original, for 
examp]e at one or more of the edges, as a resu]t 
of which the copies will be less sharp. 
With the known apparatus the original is 
9roperly he]d, irrespective of whether if is pressed 
against the cy]inder by the ]ight-sensitive mate- 
rial or hot. This rentiers the apparatus suitable 
for making more than one copy of the ssme orig- 
inal in immediate succession. In fact, it is for 
this very case that a holding device is ruired in 
order fo ho]d the original on the cy]inder, after it 
bas passed through the zone of contact with ex- 
posed paper, unti] it cornes into contact again 
with fresh unexposed paper. However, the me- 
chanical]y operatlng pincer or gripping .device of 
the known apparatus is by no means capable of 
bringing the ]eading end of the original wit-hin 
ifs reach, i. e. sttracting if. 
In the saine way, ding removal of the orig- 
a] (after exposure) this device simp]y re]eases 
it, but .if does hot contribute in any way to the 
actua] discbarge movement of the original. 
This remova] of an origins] enveloping a cylin- 
der ca]]s fo" another dicu]t mapu]ation. For 
this purpose use is frequent]y ruade of liftg de- 
vices, for exsmp]e in the form of a brush. e 
do hot operate in a re]iab]e manner. Besides, 
they cannot replace the holding device. 
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This invention makes if possible fo satisfy all 
the requirements at the saine time and meet the 
existing drawbacks. ït pïovides a universal ap- 
paratus with which if is loSsible fo make both 
5 large series of copies of one and the saine original 
in succession and smaller numbers of copies of 
different originals, and even series of copies of 
several originals in succession. 
An apparatus according fo the invention oper- 
I0 ates in a very reliable manner and requires little 
ex.pert attendance. Nevertheless if is very sim- 
ple. For this purpose, according fo the inven- 
tion the cylinder body is provided with ail- ducts 
opening into the exterior surïace of the cylinder 
15 and connected to an air-displacement system. 
It has been round thst with such a device the 
oiiginal can be held sufliciently firmly on the 
cylinder (by suction) throu2h the range where 
the original is not pressed against the cylinder 
20 by the material to be exposed (i. e. between the 
points.of removal and of introduction of this ma- 
terial; naturally if is also suflicient when the suc- 
tion is restricted fo this range), without any prac- 
tica!ly detrimental displacement, i. e. shifting of 
25 this original on the cylinder, taking place dur- 
ing the cylinder rotation. With the apparatus 
according fo the invention registering of the orig- 
inal with the cylinder remains in practice suf- 
ficiently.exact, even after a large number of revo- 
30 lutions, fo permit the (e. g. electrical) synchroni- 
zation of additlonal operations, such as cutting, 
folding and the like fo be controlled from the 
cylinder. 
According fo the invention the air ducts may 
35 communicate periodically .or continuously at the 
inner wall of the cylinder with a stationary air 
chamber connected with the air-displacement 
system. 
With the known apparatus above referred to 
40 the holding device there used can be controlled 
automatical!y. For this, however, relatively com- 
plicated, vulneçable equipment requiring upkeep 
(lubrication) is necessary. With an apparatus 
according fo the invention such automatic .con- 
45 trol is very simple. In fact, according fo the 
invention the air-displacement system may be 
controlled (naturally in a very simple and re- 
fiable manner) dependent on the cylinder rota- 
tion, either by interruption of the air-displace- 
50 ment (connecting and disconnecting) or by 
changing over from pressure fo vacuum or .con- 
versely (from suction fo blowing). 
In the drawing an embodiment of the invention 
is illustrated diagrammatically in cross-section 
5 following the path of the material fo be exposed. 
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n the drawing, I is a rotatable glass cylinder 
containing the tubular lamp 2. 
A web 3 of the material fo be exposed, e. g. 
.azotype paper, is passed from the bobbin 4 with 
the aid of th'e drawing follet 5 at the end of the 
exposure apparatus, via the rollers 6 and "/, over 
the long arc on either side of the radii 8 and 9 
around the exposure cylindcr  and the sheet- 
ilike riginal 0 on the latter, and subsequently 
over the rollers ; and 2 in the direction of the 
arrows. Cylinder  and original 0 also move in 
the diection of the arrows. 
After having passed the drawing roller 5, the 
web may be cut into pieces of the desired length 
by knives  3, whereupon the pieces are developed 
in developing apparatus I, dried, deposited at 
15 and folded, if necessary. 
A braking arrangement 16 on the bobbin 4 
creates .tension in the light-sensitive web, thus 
bringing about the applying pressure between 
the latter and the cylinder . Consequently, the 
original 0, wherever it may be ttuï]ing in the 
longer stretch on either side of the radii 8 and 9, 
is pressed against the cylinder under the tension 
of the web 8. Now if several copies of the saine 
original are tobe ruade successively, the original 
should be able to pass through the shorter stretch 
between the radii 0 and 9. If if passed through 
without being controlled further, however, the 
leading end of the original would be able to lift 
itself from the cylinder face, and in consequence 
of this the leading edge of the original (and at 
the saine time the whole of the original) would 
undergo a slight displacement (shifting) when 
this leading edge entered again between web and 
cylinder at 3. In practice this is often the case. 
With a larger number of revolutions (a large 
number of copies of the saine original) a slight 
displacement per revolution would result in a 
large total displacement of the original. 
As has been described above, displacement of 
the original is undersirable (for example be- 
cause the synchronism between the cylinder  
and the copies is lost). In the apparatus ac- 
cording to the invention the displacement is ob- 
viated with ,the aid of a suction air current on 
the leading end of the original in the stretch of 
the small arc between the radii  and 3. This 
suction current is maintined in this stretch by a 
row of air ducts   parallel ,to the axis and form- 
ing suction apertures or orifices in the outer wall, 
these ducts connecting the outer wall of the cyl- 
inder with its inner wall, where they open into 
a stationary air chamïoer 3, which fits into the 
inner wall of the cylinder. Thus, as the ducfs 
pass over the chamber 13, which extends at either 
side over part of the span in which web 3 applies 
tension, suction is obtained through a somewhat 
larger distance ,than the stretch of the smaller 
arc between the radii  and 3. Suction on the 
leading edge of the original to bridge this stretch 
is quite suflicient fo obviate displacement of the 
original. 
The leading marginal strip of .the original ex- 
actly covers the row of suction orifices. The row 
of ducts may, of course, be replaced by a singie, 
for example, a slotlike channel, by a row of ducts 
having a common slotlike suction orifice in the 
outer surface, or the like. Nor is it necessary, of 
course, for the air passage to lead to the inner 
wa.ll, it may also lead to the outer edges or ends 
of the cylinder. 
When the desired number of copies of a given 
original has been ruade, the air suction may be 
interrupted and the original may be removed by 
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hand from the cylinder. For practical opera- 
tion, however, it is more convenient to change the 
suction current into a blowing-air current, which 
strips the original off the cylinder. The original 
5 then may pass, for example via a guide 9 and 
with the aid of blowing-air at 20, to a recepacle 
2  into which the copied originals are dischared 
successively. 
In the meantime the part of the cylinder sur- 
10 face which held the leading margin of the re- 
moved original becomes available promptly upon 
passing raoEus  to take hold of a ïresh original. 
This can be applied to it by hand by putting the 
leading margin of the fresh original within reach 
15 of the ah'-ducts at  or, as has been illustrated 
in the drawing, it can be applied mechanically. 
For that purpose a shield or backward guide ex- 
tension 22 is provided having an underneath 
abutment 2 to prevent premature delivery of the 
20 fresh original 25, and having openings 23 back 
of the abutment .through which a disc roller 2S 
caiTying fingers or lips 2] may descend at a de- 
sired moment to press the leadin ede of the 
fresh original 25 beyond the abutment 2. As 
25 described more in detail below this action can 
take place synchronously with the cylinder rota- 
tion. When the leadin edge bas been displaced 
from abutment "4 the original 25 tests under the 
pressure of fingers 2  on the moving light-sensi- 
30 tire web 3; so that if is cam'ied along by the web 
underneath the abutment 24 to cylinder , being 
guided toward a position between the cylinder 
surface and the web on roller ] by means of a 
guide 22. The linger 2] is swingable laterally on 
,5 ifs supporting roller 26 to more free of the dis- 
placed sheet as the web advances the sheet on- 
ward. 
With correct synchronization of the coming 
into operation of the said apply device, the lead- 
40 ing edge of the original will cover the air ducts 
exactly. This and similar applying devices are 
capable of working so accurately that no special 
abutment is required on the cylinder. However, 
if .the original is introduced by hand, if is of ad- 
4 vantage to provide an abutment 28 on or in the 
cylinder near the air ducts  . 
In the drawing, cylinder  need not be driven; 
if is drawn along suflïciently by web 3, which is 
moved continuously by roller 5. Synchroniza- 
50 tion of operations such as the removal and intro- 
duction of originals, may .then be control!ed by 
the cylinder itself (for example by means of elec- 
tric contacts), while other operations, such as 
cutting ai 3, may also be controlled by the cyl- 
I5 inder. In this connection it is essential fo pre- 
vent displacement of the original, as ruade pos- 
sible according fo the present invention, when the 
original is to remain on the cylinder during a 
number of revolutions for the successive makin2 
60 of a large number of copies. 
The apparatus according to the drawing may 
also be used for making a series of single copies 
of a number of originals, say 30 of them, in such 
a way that it delivers the copies in the order 
65 of the originals. To this end the apparatus is 
operated as follows: 
The 30 originals (numbered 1-30) lie ready in 
the correct order. The mechanism with which 
the cylinder  controls the introduction mecha- 
70 nism 22, 3, 4, 20, 21 during ifs rotation is so 
adjusted that with every revolution of cylinder I 
one original is placed with ifs leading end withh] 
reach of the mouth of the air ducts I,. Ti]e op- 
eration is started with original No. 30 and this 
'5 is placed in the position of o.riginal 5 in the 
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7. In a photo2raphic contact printing ap- 
paratus, a hollow light pervious exposure cyl- 
inder rotatable about a light source therewithin 
to more its outer surface and sheet material 
thereon through an exposing .path from  fixed 
sheet applFing zone to a fixed sheet removal zone 
and then through a shorter return path span- 
ning said zones, radial air ducts through the 
body of the cylinder opening af said surface and 
distributed thereon in a line substantially par- 
aliel toits axis, and air displacement rneans in- 
cluding a stationary air chamber fitting the in- 
ner surïace of the cylinder and communicating 
with said line of air ducta only as the saine moves 
through said return path. 
8. In a photographic contact printing ap- 
paratus, a light pervious exposure cylinder rotat- 
able about a light source therewithin to more 
its outer surface ttu'ou2h an exposing path over 
most of its circumference, between closely spaced 
sheet applying and sheet removal zones af said 
surface, and then through a return path span- 
ning said zones, means extending into said ap- 
plying zone fol" leading a sheet to sa2d surface 
therein, means respectively for leading a con- 
tinuous flexible web fo said surface at the ap- 
plying zone and for withdrawing the web un- 
der tension at said remova] zone, the web pass- 
ing about said surface under tension and press- 
ing against if so that the web and cylinder more 
together ttrough said exposing path for exposure 
of a sheet therebetween, air duct means in the 
light pervious body of the cylinder opening to 
sa2d surface and distributed thereon along a 
generating line thereof, and an aii displacement 
system communicating with said duct means at 
least as the sarne more in said return path for 
applying either suction or air pressure through 
the duct means to the leading margin of a sheet 
in said return path. 
9. In a photoraplic contact printing appara- 
tus, a light perious exposure cylinder rotatable 
about a light source therewithin to more its 
outer surface through an exposing path over 
most of ita circumference, between fixed sheet 
applyin and sheet removal zones at said sur- 
face, and then through a shorter return path 
spanning said zones, a web guide adjacent said 
surface at each of said zones, means respectively 
for supplying a continuous web of light-sensi- 
tire printing material fo the applying zone web 
guide and for withdrawing the web under ten- 
sion from the removal zone web guide, the web 
passing from the applying zone web guide about 
said surface through said exposing path and 
thence over the removal zone web guide to said 
withdrawing means and pressing against said 
surface so that the cylinder is rotated by more- 
ment of the web, air duct means in the light 
pervious body of the cylinder opening to said 
surface and arranged thereon along a generat- 
ing line ata limited circumferential part there- 
of, and an air displacement system including 
means for applying through said duct means as 
the saine more in said return path either suc- 
tion to hold the leading  margin of a sheet to 
said surface or air pressure to b]ow such margin 
from .said surface. 
10. In an apparatus as described in claire 9, 
a sheet guide extending into said applying zone 
in spaced relation to said web guide, a stop ahead 
of said sheet guide and over a portion of said 
web the cylinder to abut the lead- 
ing edge of a sheet passed toward said zone, and 
a sheet device movable to depress such 
from said stop and into contact with said 

8 
web portion so that the latter will advance the 
displaced sheet beneath said stop to the cyl- 
inder. 
11. An apparatus as described in cla2m 9, said 
5 displacing device comprising finger means de- 
pending from and swingable laterally on a sup- 
port so that the displaced sheet may advance 
without restriction frorn said device. 
12. An apparatus as described in claire 9, and 
l0 a sheet guide extending ïrom said removal zone 
and spaced from the web guide therein in posi- 
tion fo engage said leading margin when itis 
blown from the cylinder surface and then direct 
the sheet away from sa2d surface as the cylinder 
1 continues rotating. 
13. An apparatus as described in claire 12, and 
air projection means associated with said sheet 
guide fol- blowing a released sheet thereon to a 
collection point. 
20 14. In a photographic contact printing appa- 
ratus comprising a light pervious exposure cyl- 
inder rotatable about a light source therewithin 
for exposure of sheet rnaterial about its outer 
surface, means respectively for supplying a web 
2 of light sensitive printing material to and for 
withdrawing the web under tension from the 
outer surface of said cylinder, said means being 
operative to rotate the cylinder by movement of 
the web and being arranged so that the web ex- 
30 tends about said surface between the said means 
through an exposing path covering most of the 
circumference of said surface, there being a gap 
af said surface between portions of the web ap- 
proaching and leaving the saine, air duct means 
35 in the light pervious body of the cylinder open- 
ing fo said surface and distributed thereon along 
a generating line thereof, and an air displace- 
ment system including means for applying suc- 
tion through said duct means fo the leading mar- 
40 gin of a sheet on said surface as the duct means 
and such margin more through said gap. 
15. An apparatus as described in claire 10, said 
air displacement system including means for ap- 
plying compressed air through said duct means 
as they more in said gap so as fo blow the lead- 
45 ing margin of an exposed sheet away from said 
surface. 
16. In a photographic contact printing appa- 
.ratus, a light pervious exposure cylinder rotat- 
able about a light source therewithin and of a 
50 size fo hold but a single original sheet entrained 
about its outer surface, means for delivering a 
web of light-sensitive printing material against 
said surface t a fixed sheet applying zone and 
means for withdrawing the web under tension 
55 from said surface af a fixed sheet removal zone 
near said app!ying zone, the web passing about 
said surface in the longer path between said zones 
and sa2d means holding if taut against said sur- 
face so that movement of the web rotates the 
60 cylinder, means in said applying zone for guid- 
ing the leading margin of a sheet to the cylinder 
between said surface and the approaching web 
portion so that the sheet may be entrained and 
exposed about the cylinder between it and the 
65 web by movement of the Web, guide means in said 
removal zone spaced from said surface and from 
the departing web portion to engage and lead 
away from the cylinder the leading margin of 
an exposed sheet, and means including elements 
70 on a generating line of said surface operative 
as such line moves in the shorter path between 
said zone either fo hold the leading margin of a 
sheet on said surface out of engagement with sa2d 
guide means, for repeated exposure of the sheet, 
75 or to eject such margin into engagement with 
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drawing. When the apparatus is operating, the 
said original is introduced at the correct moment 
in the above-mentioned place on the rotating 
cylinder. The original now passes through the 
long stretch between the radfi 8 and 9 in the 
direction of the mTows in a position essentially 
corresponding to that of the original I{} fllus- 
trated in the drawing. As soon as original No. 30 
bas been introduced, the next original (No. 29) 
is put fil readiness at 28. During the introduc- 
tion the duct f2 may be caused to act as a suc- 
tion device. When the leading raid of original 
No. 30 approaches the radius 9, the apparatus 
will be automatically switched over to bloving 
and, when passing radius 9, the leading end of 
original No. 30 is lffted off the cylinder I by 
the blowing and passes along the screen rg, the 
blower 21} to the place of discharge 21. 
If desired, the apparatus is now again switched 
over to suction, and when passing radius 8 the 
original No. 29 which had already been put in 
readiness is taken along. Tlus the originals Nos. 
28, 2/ etc. are treated successively and the copies 
thereof are found in the saine order on web 3; 
in this order they are cut at 13 and discharged 
at 18. If, after the introduction of original 1, 
the copying is repeated in the same order a hum- 
ber of stacks of copies in the order of the originals, 
with No. 1 on top, is obtained at 18. 
When thus an edition of several sheets is made, 
the opm'ation of the apparatus has to meet high 
reliability requirements. The apparatus accord- 
ing fo the invention is capable of satisfying these. 
The invention is hot limited to the apparatus 
according to the drawing. It is, for example, pos- 
sible to operate with sheets of light-sensitive ma- 
terial instead of with a web of such material. In 
that case, as in British patent specification No. 
501,103 an endless conveyor-belt runs around part 
of the cylinder ch'cumference in order to ensure 
the contact necessary for the copying (applying 
apron). This conveyor-belt takes along the cylin- 
der or the cylinder itself is driven. In that case, 
for example, an automatic sheet supply for light 
sensitive sheets may act synchronously with the 
rotation of the cylinder, whfle for the test such 
an apparatus is capable of performing any of the 
operations already described. 
An embodiment of this invention is disclosed 
in connection with further new structures and 
combinations for automatically exposing originals 
in succession, in our copending application Serial 
No. 52,922, filed October 5, 1948. 
What we claim is: 
1. In a photographic contact printing appa- 
ratus, a rotatable light pervious cylinder to con- 
tain a light source for exposure of sheet material 
on the cylinder, air duct means in the light 
pervious body of the cylinder opening fo its 
outer surface and distributed thereon along a 
generating line at a limited circumferential part 
thereof, and an air displacement system to com- 
municate with said duct means including means 
for applying suction therethrough to hold to said 
surface the leading margin of a sheet to be ex- 
posed thereon at least while said duct means 
moves through a minor portion of its path of 
rotation. 
2. In a photographic contact printing appara- 
tus, a light pervious exposure cylinder rotatable 
about a light source therewithin, air duct means 
in the light pervious body of the cylinder open- 
ing to its outer surface and arranged thereon 
along a generating line at a limited circumferen- 
tial part thereof, and an air displacement »ystem 
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including an air passageway communicating with 
said duct means at least as the saine turn in a 
minor part of the path of rotation of said surface 
for applying either suction or air pressure 
5 through the passageway and the duct means to 
the leading margin of a sheet in said minor part 
of said path. 
3. An apparatus as described in claim 2, said 
surface being recessed at said duct means s as 
I0 to present an abutment fixed adjacent thereto 
for positioning the leading edge of a sheet being 
applied to the cylinder. 
4. In a photographic contact printing appara- 
tus comprising a light prvious exposure cylin- 
]5 der rotatable about a light sotu'ce therewithin, 
means respectively for leading an original and 
light-sensitive sheet material to the outer cir- 
cumferential surface of the cylinder, means sep- 
arate from the cylinder for pressing the origi- 
o nal and said material closely together and againt 
said surface over a major part of its path of 
rotation and for moving the pressed materials 
and said surface together in such part for ex- 
posure about the light source, air duct means in 
"5 the light pervious body of the cylinder opening 
to said surface and extending thereon along a 
line substantially parallel fo its axis, and an air 
displacement system including a stationary air 
passage communicating with said air ducts at 
: least as they move in the remainder of said 
path for applying either suction or air pressure 
through the air ducts fo the leading margin of 
an original therein. 
5. In a photographic contact printing appa- 
:5 ratus comprising a light pervious exposure cylin- 
der rotatable about a light source therewithin for 
exposure of sheet material entrained over its 
outer surface, fixed sheet applying and sheet 
removal zones in closely spaced relation at said 
EEo surface, means respectively for applying a flex- 
ible web to said surface at said applying zone 
and for removing the web af said removal zone, 
the web passing about said surface between said 
zones and moving with it therebetween through 
an exposing path spanning most of the circum- 
45 ference of said surface, there being a gap at 
said surface for the ingress and egress of sheets 
between web portions respectively approaching 
and leaving said surface, air duct means in the 
light pervious body of said cylinder opening to 
5O said surface and distributed thereon along a gen- 
erating line at a limited circumferential part 
thereof, and an air displacement system includ- 
ing an air passageway communicating with said 
duct means at least as the same move through 
55 said gap for applying either suction or air pres- 
sure through the duct means to the leading mar- 
gin of a sheet in said gap. 
6. In a photographic contact printing appa- 
ratus, a light pervious exposure cylinder rotat- 
60 able about a light source therewithin to move 
ifs outer surface through an exposing path over 
most of its circumference, from a fixed sheet 
applying zone to a flxed sheet removal zone, 
and then through a shorter return path span- 
5 ning said zones, air duct means in the light pervi- 
ous body of the cylinder opening to said surface 
and distributed thereon along a generating line 
at a limited circumferential part thereof, and an 
7O air displacement system including an air pas- 
sageway communicating with said duct means at 
least as the same move through said return 
and means for applying suction .gh said 
passageway and said duct means fo the leading 
75 margin of a sheet in said return path. 
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said guide means, the last recited means includ- 
ing air duct means in the body of said cylinder 
opening fo said surface along said generating line 
and an air displacement system including means 
for applying either suction or air pressure 
through said duct means. 
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